Background. Fractures of the distal extremity of the radius are the most common bone lesions of the superior extremity of the body, representing 17% of the fractures treated in First Aid facilities. The restoration of anatomical relationships in the radiocarpal joint is considered to be a prerequisite for good functional recovery. There are numerous methods of treatment of these fractures. The Epibloc system is a percutaneous endomedullary synthesis alternative to the plaster cast in wrist fracture treatment.
BACKGROUnD
Fractures of the distal radius account for an estimated 17% of fractures seen acutely in the emergency department [1] . These injuries occur most commonly among elderly women with osteoporosis, typically because of a fall onto an outstretched hand. Younger patients may also sustain distal radius fractures, often caused by a high-energy mechanism. Many of these fractures are intra-articular [2, 3] . While a large number of these fractures are managed nonoperatively, the number of patients who undergo surgical management is considerable. There are various methods of treatment of these fractures, including open reduction and internal fixation (ORIF) with volar or dorsal plates and screws, non-spanning external fixation (NSEF), closed reduction and percutaneous pinning (CRPP), spanning external fixators or variations of each [4, 5] . Functional outcomes after surgical management of distal radius fractures have been related to bony anatomy and the ability to maintain reduction until osseous healing [6, 7] . We present our experience with the percutaneous Epibloc™ system (ES), developed in Italy for the treatment of distal meta-epiphyseal fractures of the radius [8] . The system is based upon the elasticity of pins which are inserted into the medullary cavity of the proximal radius and the distal epiphysis, which they cross. The patient is in the supine position with the arm resting on a flat surface. After a manual reduction of the fracture under fluoroscopic guidance, a small incision is made to insert the pins while taking care of subcutaneous tendinous structures. The pins are inserted into the epiphysis of the radius with a motorized tool on the radial and cubital sides, more precisely at the internal dorsal angle of the epiphysis and the radial edge of the styloid, slightly dorsal to the long-abductor and short-extensor tendons of the thumb following a hypothetical line aimed at the mechanical centre of the epiphysis. Two highly elastic, high-calibre steel pins (35 cm long and 2.5 mm in diameter) are supported proximally in the medullary cavity of the radius. The tips of the pins are half-round on one side, so the distal epiphysis can be pierced and the medullary canal penetrated, allowing the pins to be advanced internally without penetrating the second cortical layer. This procedure is possible once the tip has been turned under fluoroscopic guidance, so that the half-round side can slide along the internal cortex of the diaphyseal canal. Distal support is found where the pins cross the epiphysis in a direction which will orient the elastic pressure produced by the pins. The system is stabilized by a small external plate where each pin is tightened with two screws (Fig 1) . Two orthogonal folds are made in each pin with a clamp, and then the pins are attached to the plate pulling them apart from one another under fluoroscopic guidance, to compress the fragments of the fracture (Fig. 2) . The elasticity of the pins results in a movement that pushes down and outwards which tends to bring the fragments in contact with one another and to create transversal ligament tension (ligamentotaxis), realigning the articular arch. The tension of the fibroperiosteal membrane simultaneously produces metaphyseal remodelling. fractures (including 51 dorsal displacements and 12 palmar displacements) (Fig. 4) and 18 type C1 slightly comminuted intra-articular fractures (Fig. 5) . Severely comminuted intra-articular fractures and Barton's fractures were not included in this study. Eleven patients underwent primary treatment with a cast after bloodless reduction; the time between initial injury and operation ranged from 1 to 9 days (mean, 2.3 days). Active mobilization of the wrist was given immediately. Postoperative management included the following: clinical follow-up assessment and X-ray on day 7 (D7), bandage and clinical follow-up assessment on D14 and D28; X-ray and removal of osteosynthetic material on D35; clinical assessment and X-ray on D90; and clinical assessment on D180. Physical therapy was necessary in 34 cases (41.9%). The programme included active and passive finger range of motion, hand and wrist oedema control, and active wrist motion exercises. The Gartland and Werley score modified by Sarmiento [9] was used for the functional assessment of the wrist injuries. This system is based on a demerit point system which involves an objective evaluation of wrist function (Fig. 6) . Depending on the number of points scored, the outcome is classified as excellent, good or poor. Radiographic results were grouped into anatomical results and malunions according to the SOFCOT 2000 symposium [10] .
MATERIALS AnD METHODS

ES
RESULTS
The Epibloc system is shown to be simple in execution, minimally aggressive and quite steady. No tendinous, neurological or arterial iatrogenic lesions were reported from insertion of the pins.
The results were evaluated clinically, functionally and radiographically. All the patients had pain for a few days (range 1-4 days) that was controlled with oral analgesics. One (1.2%) of the 81 patients was lost to follow-up after the first-month assessment. Seventy-one (87.6%) patients tolerated the percutaneous fixator well. Two patients (2.5%) developed superficial pin site infection which was treated with better pin site care and an antibiotic. Osteomyelitis did not occur in any of the cases. Seven (8.6 %) of the patients developed Sudeck's osteodystrophy. Four patients (4.9%) developed carpal tunnel syndrome. Eleven (13.5%) had some form of residual deformity: Nine had a residual dorsal tilt of the distal radius and two showed a degree of radial deviation. In a subjective evaluation, on a scale of 0 to 6 (0 being an excellent result as perceived by the patient with a painless and fully functional wrist), the average score was 2.5. A "very moderate" or "moderate" malu nion was observed in 19 cases (23.4%). That was due to incomplete anatomical manual reduction rather than secondary loss of reduction. Three patients (with AO type C1 fractures) had loss of reduction in the early post-operative period and required open reduction and volar plate fixation (3.7%); the bone was severely porous in five cases. No patient developed a pseudoarthrosis (Tab. 2). The range of motion was assessed using a goniometer. Forty-seven patients (58%) had a ROM of 100% of normal, with a dorsiflexion-palmar flexion (DF-PF) arc of 120 degrees or more, 24 patients (29.6%) had a ROM of 75-99% of normal, with a DF-PF arc of 91-119 degrees, 6 patients (8.6%) had a ROM of 50-74% of normal with a DF-DF arc of 61-90 degrees, and 4 patients (4.9%) had a poor ROM. Using the modified Gartland and Werley demerit scoring system, the average score was This copy is for personal use only -distribution prohibited.
7.22 (range 1-18); there were 29 patients (35.8%) who had excellent results, 43 (53.1%) patients who had good results, 5 patients (6.2%) with fair results, and four (4.9%) with poor results (Fig. 7) .
DISCUSSIOn
Fractures of the distal end of the radius should be treated on the same principles as any other fracture near or involving a joint. Extra-articular fractures require as careful consideration as intra-articular fractures because malunion changes the carpal architecture, producing midcarpal instability, alteration in load distribution which may lead to a prearthritic state, and incongruence of the distal radio-ulnar joint. If the anatomical reduction is not obtained, mechanical failure may occur in the distal radioulnar joint and intercarpal joint. More than 20 degrees' angulation may cause concentric loading on the scaphoid and lunate fossae and the contact area may extend further dorsally compared to a normal wrist joint. 6-8 mm of radial shortening may cause ulnocarpal friction [11] . In the treatment of distal radial fractures, high quality reduction and safe preservation of the reduction until the fracture heals are mandatory to achieve a good result. The quality of reduction will be determined by comparing the palmar slope angle, radial inclination angle and radial length with the respective reference values [12] . The restoration of anatomical relationships in the radiocarpal joint is considered to be a prerequisite for good functional recovery. There are various methods of treatment of these fractures [13] : conservative treatment with cast braces, closed reduction and percutaneous fixation and casting, external fixation, open reduction and internal fixation with plates, a hybrid system. Treatment by manual reduction and percutaneous pinning can result in excellent mobility as well as a low rate of complications and secondary loss of reduction. It has the advantages of other percutaneous systems: no tissue adhesions or cutaneous scars, no exposure of the fracture site, and preservation of the haematoma, which is considered the primary element in the development of a fracture callus [14] . The Epibloc System is a percutaneous endomedullary osteosynthesis system for use in wrist fracture treatment. This system is partially dynamic and compresses the fracture surfaces with transversal ligament tension, which helps maintain fracture reduction. In our study, excellent or good anatomical and functional results were obtained in 72 out of the 81 patients. The patients with type A2 fracture had excellent or good results, while the patients with type C1 fracture had poor results. In the literature, external fixation has been indicated when intra-articular comminution is present, while volar plate fixation with the use of either a locking plate or a neutralization plate has become increasingly popular among surgeons for the treatment of dorsally comminuted extra-articular distal radial fractures [15, 16] . Our study clearly shows that extra-articular fractures were the best indication for clinical and anatomic success of the Epibloc system.
COnCLUSIOnS
1. The ES is a surgical technique for the treatment of numerous wrist fractures. Treatment of these fractures by manual reduction and percutaneous pinning can result in excellent mobility as well as a low rate of complications and secondary loss of reduction. 2. The ES is apparently a valid alternative in fracture treatment of the distal radius, allowing the patient normal daily functioning. This method ena bles early functional recovery with a low incidence of rigidity and algodystrophy. 3. The ES of percutaneous endomedullary internal fixation is best indicated for AO type A2-3 extraarticular fractures of the distal radius and AO type C1 slightly comminuted articular fractures. 4. The ES is inadequate for patients with severe oste opaenia and markedly comminuted intra-articular fractures.
